






































































. . 36, 57 I d h 1 straining t was reporte t at re ease 

of a tensile load in the direction of a weld 

would reduce the residual welding stresses 

in an amount approximately equal to the 

applied nominal tensile stress. The yielding 

which takes place in the weld area is evi 

denced by a permanent "set" in the member. 

On mild steel a slight increase in fatigue 

strength was noted after this treatment. 

The " Bauschinger effect" has been shown 

to increase fatigue strength provided the 

d . ' . d12 Th' stress irectlon is not reverse . is 

requirement makes the pre straining method 

particularly applicable to bridge beams, 

since stress reversal occurs only in areas 

of reduced moment. 

Further prestraining s h ould prove most 

useful for high strength steels, but the steel 

must be capable of strain-aging in order that 

this beneficial effect be realized. 

34 48 prove fatigue strength ' These methods 

are used to set up favorable compressive 

residual stresses on the surface of the m em

ber. The stresses act to reduce the tension 

stress of an applied load at the point where 

fatigue cracks might be formed. However, 

it is difficult to determine how much improve

ment in fatigue strength is due to the residual 

stresses so developed and how much to the 

hardening of the material. These procedures 

are not generally applicable to bridge mem

bers , although a type of peening which may 

be useful has recently been tested for ship 

t t . 10 F . cons rue ion atlgue strength is said to 

be restored to 70 to 80% of that of the base 

material following a drop after welding to 

50 to 60%. 

Reduction of Notch Effects 

The methods used to reduce notch effects 

are directed to controlling the formation of 

stress concentrations or to reducing their 

effects on fatigue strength. The procedures 

On the other hand, in applying this method make no attempt to alter the internal stres-

to welded steels, particularly high strength 

welded steels, it is assumed that the required 

plastic flow can actually take p lace. The 

available ductility of the metal may be ex

hausted by this process; and embrittlement 

may result, especially in a we ld area. This 

is, in effect, t he cause of initial weld crack-
. 41, pp. 338-339 
ing 

ses of a member once they are formed. 

Improved geometry. Several tests have 

shown that the quality, shape, and position 

of the weld bead have an effect on fatigue 
23, 26, 50, 9 

strength Generally these studies 

have shown that fatigue strength can be im

proved by : 

1. removal of weld reinforcement 

Therefore further laboratory investigation 2. use of proper electrode 

of this method is required for high strength 3. depositing the weld in a flat position 

steels. While the procedure is relatively 

simple and inexpensive, the effects on fatigue 

life are not apparent, and the author knows of 

no investigations in this regard. 

Miscellaneous procedures. Coaxing, 

peening, and cold working have been used, 

primarily in the machine design field, to im -

4. inclining the weld 45 ° to the direction of 

tension. 

In tests at Iowa State University the 

effects of the ratio of longitudinal weld bead 

area to plate area on fatigue strength of 

mild steel will be investigated. The premise 

is that a reduction in the size of the weld may 
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also reduce the resulting notch effects or 

stress concentrations. 

Current practice usually requires only 

that welds in welded bridge members be 

deposited in accordance with accepted pro

cedures. Quality control of the end product 

continues to be a problem in spite of ad

vancements in the field of non:.destructive 

testing . Several new and sophisticated 

techniques have been introduced, but the 

problem is a difficult one for the bridge 

engineer because of the shape and location 

of the welds and the size of the members 

involved. The problem is of such importance 

that constant review and study of the various 

techniques is warranted. 

metal surfaces. The improvement in fatigue 

strength was greatest when the coating com

pound contained a carbon chain of at least 

twelve. 

A practical coating must have a greater 

fatigue strength than the metal itself, pre

ferably over a long period of time. It must 

remain impervious to atmospheric conditions 

and must maintain these properties over a 

fairly wide range of temperatures. 

Present theory of the mechanism of 

fatigue failure indicates that fatigue is 

primarily a surface phenomenon and that 

l . h f . 21 fissures appear ear yin t e at1gue process . 

It is likely that a film which forms an effect

ive barrier to oxygen and water molecules 

Use of surface coatings. Another method will reduce or eliminate corrosion in the 

of improving fatigue strength may be found stress concentration formed around these 

through the use of surface coatings. A German fissures. 

investigator has found that the application of 

an epoxy coating to the weld and weld-affected 

areas of butt - welded plates will increase their 

fatigue strength about 7 5%
19

. This improve

ment is attributed to the smoothing effect of 

the epoxy coating and to the reduction in the 

notch effects found at a weld. Another ex

planation might be that stress corrosion is 

often associated with fatigue failure. If the 

latter, an epoxy coating would shield the 

material and substantially slow the process 

of stress corrosion. 

Tests reported on an unalloyed steel 

indicated that this preliminary explanation 

of the improvement noted may not prove sat-
. f 27, pp. 400-401 s . is actory . pec1mens were 

fatigue tested in purified and dried gases, 

oxygen, nitrogen, hydrogen, and argon, as 

well as in laboratory air. Very little dif

ference in fatigue strength was noted. 

Therefore investigations of the use of 

surface coatings may result not only in the 

development of a very practical and signi-

Supporting evidence may be found in re - ficant method of improving fati gue strength, 

ports published of studies at the National but may also lead to further understanding of 
18, 28 

Bureau of Standards . These tests showed the basic mechanism of fatigue failure. Al-

that an improvement in fatigue strength may though much additional study will be required, 

be realized by coating the specimens with an preliminary investigations are very enc our -

oleophobic film, a film which is unwetted by . aging. 

all but the lowest-boiling hydrocarbons. These 

same films are also hydrophobic and are ef-

fective in preventing corrosion. They form 

a tightly packed monomolecular film on 
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